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,QWURGXFWLRQ
([SORVLRQGULYHQ IUDFWXUH RI VKHOO VWUXFWXUHV LV RIWHQ HQFRXQWHUHG LQ WKH FKHPLFDO QXFOHDU DQG WUDQVSRUWDWLRQ
LQGXVWULHV>@HJSLSHUXSWXUHDW+DPDRND1XFOHDU3RZHU3ODQWLQ-DSDQ>@VHH)LJ,WKDVEHHQRIUHVHDUFK
LQWHUHVWIRUPDQ\\HDUVFRQVLGHULQJWKHEHQHILWVWRWKHDQDO\VLVRILQGXVWULDOKD]DUGVUHODWHGWRH[SORVLRQDQGIDLOXUH
EDVHGGHVLJQRIH[SORVLRQFRQWDLQPHQWYHVVHOV(&9V>@


)LJ3LSHUXSWXUHGXHWRLQWHUQDOH[SORVLRQDW+DPDRND133>@
%HVLGHV H[SHULPHQWDO VWXGLHV QXPHULFDO PHWKRGV DUH H[SORLWHG WR GHVFULEH WKLV SK\VLFDO HYHQW *HQHUDOO\
QXPHULFDO DQDO\VHV FDQ EH FDWHJRUL]HG LQWR GHFRXSOHG DQG FRXSOHG DQDO\VHV 7KH GHFRXSOHG DQDO\VLV FDOFXODWHV
H[SORVLYH ORDGV DV LI WKH VWUXFWXUH ZDV ULJLG DQG WKHQ DSSOLHV WKHVH ORDGV WR WKH IDLOXUH PRGHO RI WKH VWUXFWXUH
([DPSOHV DUH 6RQJ - + >@ *DWR & >@ DQG /LX 6 - >@ 7KH VKRUWFRPLQJ RI WKLV DQDO\VLV LV WKH FDOFXODWHG
H[SORVLYHORDGVDUHRIWHQRYHUSUHGLFWHGHVSHFLDOO\LIVLJQLILFDQWPRWLRQRUIDLOXUHRIWKHVWUXFWXUHRFFXUVGXULQJWKH
ORDGLQJ SHULRG >@>@ ,Q D FRXSOHG DQDO\VLV WKH H[SORVLRQ SURFHVV LV VLPXODWHG VLPXOWDQHRXVO\ ZLWK VWUXFWXUDO
IUDFWXUH %\ FRQVLGHULQJ WKH LQWHUDFWLRQ EHWZHHQ EODVW ZDYH DQG VWUXFWXUH WKH IUDFWXUH GXH WR H[SORVLRQ FDQ EH
SUHGLFWHGPRUHDFFXUDWHO\+RZHYHUEHFDXVHRIODUJHGHIRUPDWLRQVORFDOWRSRORJ\FKDQJHVDQGFRPSOLFDWHGFRQWDFW
DOJRULWKPV FRXSOHG DQDO\VLV RI H[SORVLRQGULYHQ IUDFWXUH LV D FKDOOHQJLQJ WDVN DQG WKH UHODWHG OLWHUDWXUH LV TXLWH
OLPLWHG &LUDN ) HWF >@ GHYHORSHG D OHYHOVHWEDVHG IOXLGVWUXFWXUH FRXSOLQJ DSSURDFK ZKLFK ZDV VXFFHVVIXOO\
DSSOLHG LQ WKHVLPXODWLRQRI WKHIUDFWXUHRIDOXPLQXPWXEHGXHWRJDVHRXVGHWRQDWLRQ%XW WKHDSSURDFK LVPDLQO\
DSSOLFDEOHWRWKLQVWUXFWXUHV
$GGLWLRQDOO\IHZVWXGLHVLQYROYHWKHFRPSDULVRQVRIVL]HDQGVKDSHRIIUDFWXUHREWDLQHGE\DERYHWZRW\SHVRI
DQDO\VHV$OVR WKHDFFXUDWHSUHGLFWLRQRI H[SORVLRQGULYHQ IUDFWXUHQHHGVDJRRGNQRZOHGJHRI IDLOXUHPRGHDQG
IDLOXUHFULWHULRQRIEODVWORDGHGVWUXFWXUHV
6PRRWKHG SDUWLFOH K\GURG\QDPLFV 63+ LV D PHVKOHVV PHWKRG DQG LW ZDV LQLWLDOO\ GHYHORSHG WR VROYH
DVWURSK\VLFDO SUREOHPV >@%HFDXVH RI LWV DGDSWLYH IHDWXUH LW FDQ QDWXUDOO\ KDQGOH SUREOHPVZLWK H[WUHPHO\
ODUJHGHIRUPDWLRQ >@+RZHYHU LWV FRPSXWDWLRQDO HIILFLHQF\DQG LPSOHPHQWDWLRQRIERXQGDU\FRQGLWLRQVDUH
VWLOOQRWDVJRRGDVJULGEDVHGPHWKRGVVXFKDV)LQLWH(OHPHQW0HWKRG)(0
,QWKLVSDSHUDFRXSOHG)(063+PHWKRGZDVSURSRVHGWRVLPXODWHWKHIUDFWXUHRIF\OLQGULFDOVKHOOVXEMHFWHGWR
LQWHUQDO H[SORVLRQ 7KH F\OLQGULFDO VKHOO ZDV PRGHOHG E\ )(0 DQG WKH PRYHPHQW RI GHWRQDWLRQ SURGXFWV ZDV
PRGHOHG E\ 63+ ZKHUH WKH\ ZHUH FRXSOHG E\ SHQDOW\ FRQWDFW DOJRULWKP $ UDWHGHSHQGHQW IDLOXUH FULWHULRQ IRU
VWHHOV DW KLJK VWUDLQ UDWH FRQGLWLRQV ZDV HPSOR\HG LQ WKH VLPXODWLRQ ZKLFK ZDV SUHVHQWHG DQG YHULILHG LQ RXU
SUHYLRXV ZRUN 5HVXOWV VKRZHG WKH LQWHUDFWLRQ EHWZHHQ EODVW ZDYH DQG F\OLQGULFDO VKHOO WKH G\QDPLF FUDFN
SURSDJDWLRQDQGWKHILQLDOIUDFWXUHPRUSKRORJ\RIF\OLQGULFDOVKHOO$OVRWKHGHFRXSOHGDQDO\VLVZDVFRQGXFWHGWR
PDNHDFRPSDULVRQZLWKWKHFRXSOHG)(063+DQDO\VLV
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2.1. Coupled FEM-SPH analysis model 
)RU YDULRXV H[SORVLRQV WKDWPD\ RFFXU LQ LQGXVWULHV 717 HTXLYDOHQF\PHWKRG >@ LV WKHPRVW FRPPRQ DQG
ZLGHO\XVHGPHWKRGWRGHVFULEHWKHLUVWUHQJWKV%DVHGRQWKHDERYHFRQVLGHUDWLRQWKH717LVWDNHQDVWKHH[SORVLYH
PDWHULDOLQWKLVSDSHU
7KHFRXSOHG)(063+DQDO\VLVPRGHOLVHVWDEOLVKHGEDVHGRQRXUSUHYLRXVH[SHULPHQW>@DVVKRZQLQ)LJ
7KHF\OLQGULFDOVKHOODQGH[SORVLYHDUHGLVFUHWL]HGE\ILQLWHHOHPHQWVDQG63+SDUWLFOHVUHVSHFWLYHO\7KHF\OLQGULFDO
VKHOO LV PDGH RI *%-%  VWHHO $,6,  DQG LWV IDLOXUH PRGH XQGHU EODVW ORDGLQJ LV GHHSO\ VWXGLHG LQ RXU
SUHYLRXVZRUN >@ ,WV LQQHUGLDPHWHU LV PP WKH WKLFNQHVV LVPP DQG WKH OHQJWK LVPP7R
LJQLWHFUDFNSURSDJDWLRQDQHOOLSWLFDOFUDFNZLWKLQDFHUWDLQVL]HUDQJHLVVHWRQWKHPLGGOHRIWKHVKHOODVWKHLQLWLDO
IODZ7KHWZRHQGVRIWKHVKHOODUHFRPSOHWHO\FRQVWUDLQHGFRQVLGHULQJWKHODUJHZHLJKWVRIIODQJHVDWWKHWZRHQGV
LQWKHH[SHULPHQW7KHF\OLQGULFDOKLJKH[SORVLYH717LVORFDWHGLQWKHFHQWHURIWKHVKHOO7KHFKDUJHZHLJKWVDUH
JDQGJFRQVLGHULQJWKHIDFWWKDWWKHIUDFWXUHEHKDYLRURIWKHF\OLQGULFDOVKHOOFKDQJHVJUHDWO\XQGHUWKHORDG
RIDERXWJ717>@


)LJ&RXSOHG)(063+DQDO\VLVPRGHO
7KHF\OLQGULFDOVKHOODQGH[SORVLYHDUHPRGHOHGE\)(0DQG63+UHVSHFWLYHO\FRQVLGHULQJWKHFRPSOLFDWHG)6,
DQGFRPSXWDWLRQDOHIILFLHQF\,WLVQRWHGWKHDLULVQRWWDNHQLQWRDFFRXQWLQWKHQXPHULFDOPRGHOIRU+HQU\FK>@
SRLQWHGRXWWKHH[SORVLRQLQDLUFDQEHUHJDUGHGDVWKHH[SORVLRQLQHPSW\VSDFHLQWKHYLFLQLW\RIH[SORVLYHFKDUJH
7KHGHWRQDWLRQSURGXFWVRIKLJKH[SORVLYHDUHGHVFULEHGE\WKHIROORZLQJ-:/HTXDWLRQRIVWDWH
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:KHUHܸDQGܧ଴DUH WKH SUHVVXUHˈUHODWLYH YROXPH DQG VSHFLILF LQWHUQDO HQHUJ\ UHVSHFWLYHO\ܥଵܥଶܴଵܴଶ߱
DUH FRQVWDQWV REWDLQHG E\ H[SHULPHQWV $OVR WKH LQLWLDO GHQVLW\ߩ଴  GHWRQDWLRQ YHORFLW\ DQG &KDSPDQ-RXJHW
SUHVVXUH େܲ୎DUHLQYROYHGWRVWDUWXSWKHFRPSXWDWLRQVHH7DEOH
7KHVLJQLILFDQWIHDWXUHRIH[SORVLYHO\ORDGHGVWUXFWXUHVLVWKDWWKHVWUDLQUDWHRIPDWHULDOLVXSWRV>@
&RQVLGHULQJWKLVD-RKQVRQ&RRNW\SHFRQVWLWXWLYHHTXDWLRQLVXVHGIRUWKHF\OLQGULFDOVKHOO
  


 Ú
TE g ln
T
HV V H D
H
§ ·§ ·¨ ¸   ¨ ¸¨ ¸© ¹© ¹

  
1698   Y. Du et al. /  Procedia Engineering  130 ( 2015 )  1695 – 1704 
:KHUHߪLV HIIHFWLYH VWUHVVߝሶLV VWUDLQ UDWH DQGܶLV PDWHULDO WHPSHUDWXUHߪ଴ߝ଴ሶ DQG ଴ܶ DUH WKH UHIHUHQFH VWUHVV
UHIHUHQFH VWUDLQ UDWH DQG UHIHUHQFH WHPSHUDWXUH RI WKH PDWHULDOܧଵ ݃  DQG ߙ DUH WKH PDWHULDO FRQVWDQWV ZKLFK
FKDUDFWHUL]HVWUDLQKDUGHQLQJVWUDLQUDWHKDUGHQLQJDQGWHPSHUDWXUHVRIWHQLQJ7KHUHODWLQJPDWHULDOSDUDPHWHUVDUH
JLYHQLQ7DEOH
0HWDOPDWHULDOVDWKLJKVWUDLQUDWHFRQGLWLRQVRIWHQIDLOE\ DGLDEDWLFVKHDUPRGH%DVHGRQDERYHNQRZOHGJHD
UDWHGHSHQGHQW IDLOXUH FULWHULRQ ZDV GHULYHG IURP WKH LQVWDELOLW\ DQDO\VLV RI WKH DERYH -RKQVRQ&RRN W\SH
FRQVWLWXWLYHHTXDWLRQLQRXUSUHYLRXVZRUN>@7KHUDWHGHSHQGHQWIDLOXUHFULWHULRQLVXVHGWRDFFRXQWIRUWKHIDLOXUH
RIWKHF\OLQGULFDOVKHOOLQWKLVSDSHU
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:KHUHɏLVWKHPDVVGHQVLW\DQGLVWKHVSHFLILFKHDWFDSDFLW\RIWKHPDWHULDOȾLVWKHWUDQVIRUPDWLRQFRHIILFLHQWRI
KHDWHQHUJ\DQGHTXDOVLQWKLVSDSHU7KHFRQVWDQWFKDUDFWHUL]HVWKHVWDWHRIDGLDEDWLFVKHDU)LJJLYHVWKH
IDLOXUHFULWHULRQUHSUHVHQWHGE\(TZKHUHLVZKLFKLQGLFDWHVWKHFULWLFDOVWUDLQGHFUHDVHVZLWKLQFUHDVLQJ
VWUDLQUDWH


)LJ5DWHGHSHQGHQWIDLOXUHFULWHULRQ
7DEOH-:/SDUDPHWHUVRI717
ଵ*3D ଶ*3D ଵ ଶ ɘ ଴-P ɏ଴NJP 'PV େ୎*3D
     ൈ ͳͲଽ   
7DEOH0DWHULDOSDUDPHWHUVRI*%-%VWHHO
ɐ଴ሺሻ ଵ ሺሻ ɂ଴ሶ ሺିଵሻ  ȽȀ଴ ሺିଵሻ ɏ ሺȀଷሻ ሺȀȀሻ
͵ͺͲ ͷͻͻ ͳǤͲൈ ͳͲଷ ͵Ǥʹ͵ൈ ͳͲିଶ ͷൈ ͳͲିସ ͹Ǥͺͷൈ ͳͲଷ Ͷ͹Ͳ
2.2. Coupling approach 
7KH)(0DQG63+DUHFRXSOHGE\SHQDOW\FRQWDFWDOJRULWKP>@,QWKHVLPXODWLRQLW LVFKHFNHGZKHWKHUDQ\
63+SDUWLFOHVSHQHWUDWHHOHPHQWVXUIDFHVDWWKHEHJLQQLQJRIHYHU\WLPHVWHS,IQRSHQHWUDWLRQKDSSHQVQRWUHDWPHQW
LVQHHGHG2WKHUZLVHFRQWDFWIRUFHVDUHDSSOLHGEHWZHHQWKRVHHOHPHQWVXUIDFHVDQG63+SDUWLFOHVZKLFKVDWLVI\WKH
SHQHWUDWLRQFRQGLWLRQZKHUHWKHFRQWDFWIRUFHLVSURSRUWLRQDOWRWKHFRQWDFWVWLIIQHVVDQGSHQHWUDWLRQGHSWKVHH)LJ
7KLVLVHTXLYDOHQWWRSXWDVSULQJEHWZHHQ63+SDUWLFOHVDQGHOHPHQWVXUIDFHVWRSUHYHQWSHQHWUDWLRQ
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
)LJ63+SDUWLFOHVFRQWDFWZLWKILQLWHHOHPHQWV
,PSURSHUFRQWDFWVWLIIQHVVZLOOFDXVHSHQHWUDWLRQRUFRPSXWDWLRQDOLQVWDELOLW\GXHWRWKHVLJQLILFDQWGLIIHUHQFHVLQ
WKHVWLIIQHVVRI*%-%VWHHODQGGHWRQDWLRQSURGXFWV,QWKLVSDSHUWKHFRQWDFWVWLIIQHVVLVGHWHUPLQHGEDVHGRQ
VWDELOLW\FRQVLGHUDWLRQVWDNLQJLQWRDFFRXQWWLPHVWHSDQGQRGDOPDVVHV,WLVFDOFXODWHGE\WKHIROORZLQJIRUPXOD

  PD[ 
Ks mk k k
v t
§ ·
 ¨ ¸'© ¹
  
:KHUH݇LVFRQWDFWVWLIIQHVV݇ଵ݇ଶDUHSHQDOW\VFDOHIDFWRUVLVWKHPDWHULDOEXONPRGXOXVLVWKHVHJPHQWDUHD
LVWKHHOHPHQWYROXPH݉LVWKHQRGDOPDVVDQGᇞ LVWKHJOREDOWLPHVWHS
2.3. Decoupled analysis model 
7KH GHFRXSOHG DQDO\VLV LV DOVR FRQGXFWHG LQ WKLV SDSHU WR PDNH D FRPSDULVRQ ZLWK WKH FRXSOHG )(063+
DQDO\VLV)LUVWO\ WKH ILQLWHHOHPHQWPRGHO VHH)LJZKLFKFRQVLVWVRIF\OLQGULFDO VKHOODLUDQGH[SORVLYH LV
HVWDEOLVKHGWRREWDLQWKHH[SORVLYHORDGVRQWKHLQQHUVXUIDFHRIWKHF\OLQGULFDOVKHOO,QWKLVPRGHOWKHF\OLQGULFDO
VKHOOLVGHVFULEHGE\ULJLGPDWHULDOPRGHO7KHDLULVWDNHQDVLGHDOJDVDQGWKHSRO\QRPLDOHTXDWLRQRIVWDWHLVXVHG
IRULWZLWKLQLWLDOGHQVLW\RINJPLQLWLDOLQWHUQDOHQHUJ\RIu-PDQGSRO\WURSLFLQGH[RI7KH
GHWRQDWLRQSURGXFWVRIKLJKH[SORVLYHDUHDOVRGHVFULEHGE\-:/HTXDWLRQRIVWDWH>(T@$QG$/($UELWUDU\
/DJUDQJLDQ(XOHULDQPHWKRGLVXVHGWRFRSHZLWK)6,SUREOHPLQWKLVILQLWHHOHPHQWDQDO\VLV
7KHQDVVKRZQLQ)LJ WKHREWDLQHGH[SORVLYH ORDGVDUHDSSOLHG WR WKHIDLOXUHPRGHORI WKHF\OLQGULFDOVKHOO
ZKLFKLVWKHVDPHZLWKWKDWLQWKHFRXSOHG)(063+DQDO\VLVWRDFFRPSOLVKWKHGHFRXSOHGDQDO\VLV


)LJ)LQLWHHOHPHQWPRGHOWRREWDLQH[SORVLYHORDGV

)LJ'HFRXSOHGDQDO\VLVPRGHO
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6LPXODWLRQUHVXOWV
3.1. Blast wave-cylindrical shell interaction 
%RWK WKH FRXSOHG)(063+DQDO\VLV DQG WKHGHFRXSOHG DQDO\VLV DUH DFFRPSOLVKHGEDVHGRQ WKH VRIWZDUH/6
'<1$ 7KH UDWHGHSHQGHQW IDLOXUH FULWHULRQ >(T @ DQG WKH FRQWDFW VWLIIQHVV FDOFXODWLRQ IRUPXOD >(T @ DUH
HPSOR\HGLQWKHDQDO\VHVE\PRGLI\LQJWKHNH\ZRUGILOHRI/6'<1$2QFHWKHIDLOXUHFRQGLWLRQLVVDWLVILHGWKH
FRUUHVSRQGLQJQRGHVDQGHOHPHQWVDUHGHOHWHGDQGWKXVWKHFUDFNSURSDJDWLRQFDQEHVLPXODWHG7KHSHQDOW\VFDOH
IDFWRUV݇ଵDQG݇ଶDUHFDUHIXOO\VHWLQRUGHUWRNHHS)(0DQG63+ZHOOFRXSOHGDWHYHU\WLPHVWHS
7KHLQWHUDFWLRQEHWZHHQEODVWZDYHDQGF\OLQGULFDOVKHOOZKHQFKDUJLQJJ717LVJLYHQLQ)LJ$VVKRZQ
ZKHQWKHH[SORVLYHLVLQLWLDWHGWKHEODVWZDYHWUDYHOVRXWZDUGIURPWKHLQLWLDWLRQSRLQWDQGWKHQLVUHIOHFWHGE\WKH
LQQHUVXUIDFHRIWKHF\OLQGULFDOVKHOO$VDUHVXOWDKLJKVWUHVVUHJLRQIRUPVLQWKHPLGGOHSDUWRIWKHF\OLQGULFDOVKHOO
DQGEXOJLQJGHIRUPDWLRQDSSHDUV$OVR WKHFUDFNEHJLQV WRSURSDJDWH IURP WKH LQQHUZDOORI WKHF\OLQGULFDO VKHOO
>VHH)LJE@7KHUHIOHFWHGEODVWZDYHWKHQJDWKHUVWRWKHFHQWUHOLQHRIWKHF\OLQGULFDOVKHOODQGPRYHVWRWKHZDOO
RIF\OLQGULFDOVKHOODJDLQ>VHH)LJFI@7KHEODVWZDYHZLOODWWDFNWKHF\OLQGULFDOVKHOOVHYHUDOWLPHVEXWWKH
LQWHQVLW\GHFUHDVHVGUDPDWLFDOO\2QHWKHFUDFNUXQVWKURXJKWKHF\OLQGULFDOVKHOOWKHKLJKO\SUHVVXUL]HGGHWRQDWLRQ
SURGXFWVYLROHQWO\HVFDSHIURPWKHIUDFWXUHDQGZLOOIXUWKHUSURPRWHFUDFNSURSDJDWLRQ7KHSKHQRPHQRQXQGHUWKH
ORDGRIJ717LVVLPLODU,WFDQDOVREHVHHQWKDWWKHPRYHPHQWRIEODVWZDYHDQGIUDFWXUHRIF\OLQGULFDOVKHOO
DUHZHOOFRXSOHGWRJHWKHU


)LJ%ODVWZDYHF\OLQGULFDOVKHOOLQWHUDFWLRQDW ȝVEW ȝVFW ȝVGW ȝVHW ȝVIW ȝV
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3.2. Dynamic crack propagation 
)LJXUH  JLYHV WKH FUDFN SURSDJDWLRQ DQG HIIHFWLYH VWUDLQ XQGHU WKH ORDG RI  J 717$V VKRZQ WKH FUDFN
SURSDJDWHVDORQJWKHD[LDOGLUHFWLRQRIWKHF\OLQGHUDQGLWVILQLDOOHQJWKLVFPZKHUHWKHLQLWLDOFUDFNOHQJWKLV
FPDQGZLGWKLVFP
)LJXUHVKRZVWKHFUDFNSURSDJDWLRQDQGHIIHFWLYHVWUDLQZLWKWKHVDPHLQLWLDOFUDFNEXWXQGHUWKHORDGRIJ
717 ,W LV IRXQG WKHFUDFNILUVW UXQVWUDLJKW IRUVRPHGLVWDQFHEXW WKHQELIXUFDWHDORQJ WKHVSLUDOGLUHFWLRQRI WKH
F\OLQGULFDOVKHOO7KHILQLDOFUDFNVL]HLVREYLRXVO\ODUJHUWKDQWKDWXQGHUJ717DQGPRUHDUHDRIWKHF\OLQGULFDO
VKHOOGHIRUPVSODVWLFDOO\7KHUHVXOWVDUHFRPSDWLEOHZLWKWKHFRQFOXVLRQJLYHQE\5HI>@WKDWWKHG\QDPLFIUDFWXUH
EHKDYLRURIWKHF\OLQGULFDOVKHOOFKDQJHVJUHDWO\XQGHUWKHORDGRIDERXWJ717


)LJ&UDFNSURSDJDWLRQDQGHIIHFWLYHVWUDLQZLWKJ717DW ȝVEW ȝVFW ȝVGW ȝV


)LJ&UDFNSURSDJDWLRQDQGHIIHFWLYHVWUDLQZLWKJ717DW ȝVEW ȝVFW ȝVGW ȝV
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)UDFWXUHFRPSDULVRQ
)LJXUHJLYHVWKHFRPSDULVRQRIIUDFWXUHPRUSKRORJ\IURPFRXSOHG)(063+DQGGHFRXSOHGDQDO\VHVXQGHU
WKHORDGRIJ717,WLVIRXQGWKHIUDFWXUHVL]HRIGHFRXSOHGDQDO\VLVLVVPDOOHUWKDQWKDWRIFRXSOHG)(063+
DQDO\VLV
)LJXUH  VKRZV WKH FRPSDULVRQ RI IUDFWXUH PRUSKRORJ\ XQGHU WKH ORDG RI  J 717 ,W LV DOVR IRXQG WKH
IUDFWXUHVL]HRIGHFRXSOHGDQDO\VLVLVVPDOOHUWKDQWKDWRIFRXSOHG)(063+DQDO\VLV,WLVPDLQO\EHFDXVHZKHQWKH
FUDFNUXQVWKURXJKWKHF\OLQGULFDOVKHOO LQFRXSOHG)(063+DQDO\VLV WKHKLJKO\SUHVVXUL]HGGHWRQDWLRQSURGXFWV
ZLOOUHOHDVHIURPWKHFUDFNLQWHQVHO\DQGHQODUJHWKHIUDFWXUHZKLFKLVFRQVLVWHQWZLWKWKHDFWXDOVLWXDWLRQ%HVLGHV
FRPSDUHG ZLWK GHFRXSOHG DQDO\VLV WKH IUDFWXUH RI FRXSOHG )(063+ DQDO\VLV VKRZV D EHWWHU DJUHHPHQW ZLWK
H[SHULPHQWDO UHVXOWV ,W LV QRWHG WKDW WKH VLPXODWHG FUDFN OHQJWK DQG GHIRUPDWLRQ H[WHQW LQ FRXSOHG DQDO\VLV DUH
VPDOOHU WKDQ WKH H[SHULPHQWDO RQHV ,W FDQ EH H[SODLQHG WKDW LQ WKH H[SHULPHQW WKH F\OLQGULFDO VKHOO KDV EHHQ
H[SORVLYHO\ORDGHGVHYHUDOWLPHVEHIRUHHYHQWXDOO\UXSWXUHZLWKJ717>@
)LJXUHVDQGJLYHWKHUDGLDOGLVSODFHPHQWRIUHSUHVHQWDWLYHSRLQWZKLFKORFDWHGRQWKHRXWHUVXUIDFHRIWKH
F\OLQGULFDO VKHOO DQG WKH RSSRVLWH VLGH RI IUDFWXUH ,W FDQ EH FRQFOXGHG WKDW FRPSDUHG ZLWK FRXSOHG )(063+
DQDO\VLV WKH EXOJLQJ GHIRUPDWLRQ RI F\OLQGULFDO VKHOO LQ GHFRXSOHG DQDO\VLV LV VHYHUHU ZKLFK LV UHDVRQDEOH
FRQVLGHULQJWKHRYHUSUHGLFWHGH[SORVLYHORDGVLQGHFRXSOHGDQDO\VLV
$VIRUWKHLQIOXHQFHRILQLWLDOFUDFNVL]HRQWKHILQLDOVLPXODWHGIUDFWXUHRXUSUHYLRXVZRUN>@KDVSURYHGWKDW
WKHILQLDOIUDFWXUHPDLQO\GHSHQGVRQWKHORDGFRQGLWLRQDQGWKHUDWHGHSHQGHQWIDLOXUHFULWHULRQ7KHLQLWLDOFUDFNLV
XVHGWRLJQLWHFUDFNSURSDJDWLRQ,WGRHVQRWFDXVHREYLRXVGLIIHUHQFHLQWKHILQLDOIUDFWXUH


)LJ)UDFWXUHFRPSDULVRQZLWKJ717DGHFRXSOHGDQDO\VLVEFRXSOHG)(063+DQDO\VLV


)LJ)UDFWXUHFRPSDULVRQDGHFRXSOHGDQDO\VLVZLWKJ717EFRXSOHG)(063+DQDO\VLVZLWKJ717FH[SHULPHQW
ZLWKJ717>@
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
)LJ5DGLDOGLVSODFHPHQWFRPSDULVRQZLWKJ717 )LJ5DGLDOGLVSODFHPHQWFRPSDULVRQZLWKJ717
&RQFOXVLRQV
$ FRXSOHG )(063+ PHWKRG LV SURSRVHG WR VLPXODWH WKH IUDFWXUH RI F\OLQGULFDO VKHOO VXEMHFWHG WR LQWHUQDO
H[SORVLRQ7KH)(0DQG63+DUHFRXSOHGE\SHQDOW\FRQWDFWDOJRULWKPZKHUHWKHFRQWDFWVWLIIQHVVLVGHWHUPLQHG
EDVHG RQ VWDELOLW\ FRQVLGHUDWLRQV WDNLQJ LQWR DFFRXQW JOREDO WLPHVWHS DQG QRGDOPDVVHV%\ HPSOR\LQJ WKH UDWH
GHSHQGHQW IDLOXUH FULWHULRQZKLFKZDV SURSRVHG LQ RXU SUHYLRXVZRUN WKH G\QDPLF FUDFN SURSDJDWLRQ DQG ILQLDO
IUDFWXUHPRUSKRORJ\RIF\OLQGULFDOVKHOODUHVXFFHVVIXOO\FDSWXUHG
,W LV IRXQG WKHFRXSOHG)(063+PHWKRGFDQZHOOKDQGOH WKHFRPSOLFDWHG)6,SUREOHPZKLFK LQFOXGLQJ ORFDO
ODUJH GHIRUPDWLRQV DQG UXSWXUHV &RPSDUHGZLWK GHFRXSOHG DQDO\VLV WKH IUDFWXUH RI FRXSOHG )(063+ DQDO\VLV
VKRZV D EHWWHU DJUHHPHQW ZLWK H[SHULPHQWDO UHVXOWV ,Q DGGLWLRQ WKRXJK WKH RYHUSUHGLFWHG H[SORVLYH ORDGV LQ
GHFRXSOHGDQDO\VLVFDXVHDVHYHUHUEXOJLQJGHIRUPDWLRQRIF\OLQGULFDO VKHOOEXW WKH ILQLDO IUDFWXUH LVVPDOOHU WKDQ
WKDWRIFRXSOHG)(063+DQDO\VLV
$ERYH FRQFOXVLRQV FDQ FRQWULEXWH WR WKH DQDO\VLV RI LQGXVWULDO KD]DUGV UHODWHG WR H[SORVLRQ DQG IDLOXUHEDVHG
GHVLJQRIH[SORVLRQFRQWDLQPHQWYHVVHOV
$FNQRZOHGJHPHQWV
7KLVZRUNLVVXSSRUWHGE\1DWLRQDO1DWXUDO6FLHQFH)RXQGDWLRQRI&KLQD*UDQW1RV
5HIHUHQFHV
>@ -(6KHSKHUG6WUXFWXUDOUHVSRQVHRISLSLQJWRLQWHUQDOJDVGHWRQDWLRQ-RXUQDORI3UHVVXUH9HVVHO7HFKQRORJ\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±
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